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(57) Abstract 

In instances where an event (100) necessitates the 
downloading of a subscriber service profile from a persistent 
storage node, such as a home location register (16), to a 
transient storage node, such as a visitor location register 
(32) associated with a serving mobile switching center 
(22), a determination (102) is made as to whether the 
transient storage node already stores a copy of the service 
profile. If yes, an identification (106) is made of the 
Information contained within the persistent storage node 
stored version of the sgt\\cg profile that have changed since 
the prior download. This changed information alone is 
then communicated (108) to the transient storage node in a 
delta download signaling message. The changed information 
is then used to overwrite (110) correspondingly tagged 
information that was previously stored in the transient storage 
node. 
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SELECTIVE SUBSCRIBER PROFILE DOWNLOAD 
FROM A PERSISTENT STORAGE NODE 
TO A TRANSIENT STORAGE NODE 

BACKGROUND OF THE INVENTION 
Technical Field nf the-. Ttivi»ntif^T| 

The present invention relates to mobile telecommunications systems and, in 
particular, to the operation for downloading subscriber profile information from a first 
service node (such as a home location register) to a second service code (such as a 
visitor location register). 

Description of Related Art 

Reference is now made to FIGURE 1 wherein there is shown a block diagram 
of a portion of a telecommunications network 10 implementing a transaction-based 
interface (IF) 12 between a customer administrative system (CAS) 14 and a plurality 
of database network elements (NE) 16. The telecommunications network 10 
comprises a mobile wireless (for example, cellular) communications system, and each 
database network element 16 comprises a home location register (HLR) database 
storing permanent and tanporary wireless subscriber data. Alternatively, in an 
intelligent network (IN) implementation, the network element 16 may comprise a 
service control point (SCP). The permanent data stored in the database network 
element 16 comprises fixed information concerning the communications service 
subscripted to by each subscriber. The temporary data stored in the database network 
element 16 comprises variable information concerning the current location of each 
subscriber. The interface 12, customer administrative system 14, and database 
network elements 16 are interconnected using a network 18 preferably comprising a 
network, such as an X.25 network, separate and ^art any other networks (such as, for 
example, the signaling system number seven (SS7) network) supporting calling 
operations within the telecommunications network 10. 

The customer administrative system 14 is utilized to engage in transactions 
relating to the administration of the permanent data stored in each database network 
element 16. These administration activities, in general, relate to transactions 
performed for the purposes of customer (i.e., subscriber) creation or definition, service 
activation, and the like, relating to a given customer. More particularly, the 
transactions relate to subscriber data administration tasks such as: 

- subscription initiation/removal/status, 

- subscriber activation/cancellation. 



wo 99/56492 



PCT/SE99/00612 



-2- 

- service provision/withdrawal/activation/passivation, 

- C-number (transfer) definition, 

- pass code changes, and 

- serial number changes. 

The transactions may further relate to authentication administration tasks such as 
authentication activation/change/deactivation/status. Additionally, the transactions 
relate to numbering plan configuration including number range assigranent, numbering 
plan deletion and numbering plan viewing. 

By "transaction-based" it is meant that the interface 12 receives orders 
originated at the customer administrative system 14 and directed (i.e., addressed) to 
a particular one of the database network elements 16, converts those commands to a 
proper format for communication to and/understanding by the addressed database 
network element, and routes to the addressed database network element. Similarly, 
the interface 12 receives any response to the order firom the addressed database 
network element 16, converts the response to a proper format for communication to 
and/understanding by the customer administrative system 14 that originated the order, 
and routes to the originating customer administrative system. 

The telecommunications network 10 further including a plurality of 
interconnected mobile switching centers (MSCs) 22. Although only two mobile 
switching centers 22 are shown, it will be understood that the network 10 likely 
includes many more interconnected nodes. The first and second mobile switching 
centers 22(1) and 22(2) may comprise any one of a number of known 
telecommunications switching devices, including those commonly used and known 
in tiie art for providing either digital or analog cellular telephone service to a plurality 
of mobile stations (MS) 24. The mobile switching centers 22 are interconnected with 
each otiier for communication via both voice trunks 28 (illustrated with broken lines) 
and signaling links 26 (illustrated with sohd lines) providing a known ISUP (or Rl or 
R2) type connection. The voice trunks 28 provide voice and data communications 
paths used to cany subscriber communications between the mobile switching centers 
22. The signaling links 26 carry command messages between the mobile switching 
centers 22. These messages may be used, for example, in settmg up and tearing down 
voice and data communications links over the voice trunks 28 and controlling the 
provision of calling services to the mobile stations 24. Each mobile switching center 
22 is also connected to at least one home location register database network element 
16 through an associated visitor location register (VLR) 32 by means of a signaling 
link 34 providing a known Mobile Apphcation Part (MAP) or IS-41 type connection. 
In an intelligent network implementation, the mobile switching center 22 (perhaps 
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along with its associated visitor location register 32) may comprise a service switching 
point (SSP). 

The mobile switching centers 22 are fiirther connected to a plurality of base 
stations (BS) 34 which operate to effectuate radio frequency communications with 
proximately located mobile stations 24 over the air interface 36. The mobile switching 
centers 22 function in a well known manner to control this radio frequency 
communications operation. 

Although direct communications links (signaling and/or trunk) are illustrated 
in FIGURE 1, it is understood by those skilled in the art that the links are not 
necessarily direct between the illustrated nodes, and may instead pass through many 
other communications nodes (not shown) of the mobile network, and perhaps even 
utih2e other communications networks (such as the public switched telephone networic 
- PSTN). Illustration of the links in a 'Virtual" manner as shown in FIGURE 1 is 
therefore by way of simpUfication of the drawing and the communications relationship 
between the various included nodes within the network 10. 

For each cellular senrice subscription associated with a served mobile station 
24, the database network element 16 stores service profile information 38 relating to 
cellular services and features subscripted to by the subscriber for that served mobile 
station. Generally, this service profile information is created (and subsequently 
modified) by the operator through use of the customer administrative system 14 and 
its associated transactions relating to the administration of the permanent data, as 
described above. 

When a mobile station 24 makes an initial registration with the system through 
aparticular mobile switching center 22, that mobile switching center/service switching 
point requests a subscriber service profile 38 relating to that mobile station, and its 
corresponding subscription, from the database network element 16. This subscriber 
service profile 38 information is then downloaded from the database network element 
16 for storage in the visitor location register 32 associated with the mobile switching 
center/service switching point 22. Service for both in-coming and out-going calls is 
then provided to the mobile station 24 by the serving mobile switching center 22 in 
accordance with the downloaded service profile 38. 

The service profile 38 is downloaded &om the database network element 16 
in a number of different situations. First, the profile is downloaded at each instance 
when the subscriber activates a remote feature operation (such as, for example, 
deactivation of call barring, activation of call forwarding, and deactivation of call 
waiting tone features). Second, the profile is downloaded at the request of the serving 
systeni (i.e., the mobile switching center/service switching point 22 or visitor location 
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register 32, such as, for example, at mobile station 24 registration). Third, the profile 
is downloaded in instances where the infonnation in the database network element 16 
comprising the service profile is modified by the operator through customer 
administi-ative system 14 command. Fourth, the profile is downloaded when 
automated cellular call service operations are initiated (such as, for example, automatic 
call barring or services that change profile based on time of day/day of week, etc. 
Fifth, the profile is downloaded in instances where service profile data is written into 
tiie database network element 16 fi-om a service conti-ol point, another home location 
register or some other node of the network 10. 

The service profile 38 for each subscriber contains a significant amount of 
important information. Each instance of a download conventionally necessitates the 
complete ti^smission of aU of this information. With continued increases in the 
number of subscribers, and further as the size of the service profile itself continues to 
increase, the network activity (i.e., signaling message ti-ansmissions) required to 
support the downloading of subscriber service profiles imposes increasing demands 
and burdens on tiie telecommunications network 10. In particular, the 
communications resources allocated to carrying the downloaded service profile 
infonnation may not be able to timely support both requests for profiles and other 
network operations. What is needed is a more efBcient mechanism for conveying the 
service profile infonnation firom the database network element to anotiier node of the 
network. 

SUMMARY OF THE INVENTION 

When a subsequent downloading of a subscriber service profile firom a first 
service node to a second service node is required, an identification is made of the 
service profile infonnation contained within the first service node that has changed 
since a prior download. A delta download signaling message is then sent fix)m the first 
service node to the second service node solely containing the changed information. 
The information contained in the delta download signaling message then overwrites 
con-esponding infonnation that was previously stored in the second service node. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the method and ^paratus of the present 
invention may be acquired by reference to the following Detailed Description when 
taken in conjunction with the accompanying Drawings wherein: 

FIGURE 1, previously described, is a block diagram of a portion of a 
telecommunications networic; 
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FIGURE 2 is a flow diagram of a procedure implemented by the network of 
FIGURE 1 for delta service profile download in accordance with the present invention; 
FIGURE 3 is a representation of stored subscriber service profile information; 

and 

5 FIGURE 4 is a format for the signaling message conveying changed service 

profile information. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Reference is now made to HGURE 2 wherein there is shown a flow diagram 
of a procedure implemented by the network of FIGURE 1 for delta service profile 

10 download in accordance with the present invention. In step 100, an event occurs 
which would necessitate a service profile download fi-om a first service node (such as 
the home location register database or service control point) to a second service node 
(such as the visitor location register associated with the mobile switching center or 
service switching point). Such an event may, for example, comprise subscriber 

15 activation of a remote feature operation, a service profile download request by the 
serving system, modification of the information stored in the first service node by the 
operator through customer administrative system command, initiation of automated 
cellular call service operations, or the writing of service profile data into the first 
service node from another service control point, another home location register or 

2 0 some otiher node of the network. Responsive thereto, a determination is made in step 

102 as to whether the second service node already has a copy of the service profile. 
If no, a conventional fiill service profile dowxiload, as in the prior art, is performed in 
step 104. If yes, meaning that a prior download of the service profile has previously 
occurred and tiie profile is still stored by the second service node, an identification is 
25 made in step 106 as to the portion of the stored service profile which has changed 
since that previous download occurred. Then, in step 108, solely tiiat changed portion 
of the service profile is downloaded to the second service node. In the second service 
node, the received message is recognized as containing solely changed service profile 
information, and only that portion of the service profile which has changed is then 

3 0 overwritten in step 1 10 by the step 108 downloaded service profile information. 

The downloading that occurs in step 108 in accordance with the present 
invention may utilize, for example, signals comprising modifications of the known IS- 
41 qualification request (qualreq) return result and quaUfication directive (QUALDIR) 
messages. Other known signahng messages, modified as necessary to support delta 
3 5 downloading in accordance with the present invention, may alternatively be utiUzed 
to convey the changed service profile information. Furthermore, new signahng 
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messages may alternatively be defined for the step 108 download to the second service 
node. 

Reference is now made to FIGURE 3 wherein there is shown a representation 
of a subscriber service profile 38 as stored in the first service node. The service profile 
5 38 comprises a plurality of pieces of information 70 relating to the subscriber. Each 
piece of information 70 comprises an identifying tag 72 which identifies the piece of 
information associated with a value 74 for that information. 

Reference is now made to FIGURE 4 wherein there is shown a format for a 
delta download signaling message 80 conveymg changed service profile information. 

10 The message 80, as discussed above, may comprise a modified existing message or a 
new message. The message 80 may include an indicator (I) 82 designating whether 
the dovraloaded service profile information contained in the message comprises a 
complete download or a partial download. The use of the indicator 82 is important in 
situations where the same message 80 is to be used by the first service node for all 

15 types of service profile downloads. In situations where a unique delta download 
message is supported, the indicator may not be required. The message further includes 
the changed portion 84 of the service profile information. To support second service 
node identification of which particular items of information 70 have changed, the 
conveyed changed portion 84 of the service profile information included within the 

2 0 message 80 comprises not only the value (V) 74 of each piece of information, but also 
its corresponding identifying tag (T) 72. With knowledge of the tag, 72, thesecond 
service node may properly overwrite the associated value following receipt of the delta 
download message 80. 

Although preferred embodiments of the method and apparatus of the present 

2 5 invention have been illustrated in the accompanying Drawings and described in the 
foregoing Detailed Description, it will be understood that the invention is not limited 
to the embodiments disclosed, but is capable of numerous rearrangements, 
modifications and substitutions without departing from the spirit of the invention as 
set forth and defined by the following claims. 
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WHAT IS CLAIMED IS: 

L A method for downloading service profile information fi-om a first 
service node to a second service node of a telecommunications network, comprising 
the steps of: 

5 identifying the occurrence of a service profile downloading event; 

determining a changed portion of the service profile mformation; 
sending solely the determined changed portion of the service profile 
information firom the first service node to the second service node; and 

overwriting service profile information stored in the second service node with 
1 0 that sent changed service profile information. 

2. The method as in claim 1 wherein the step of identifying the service 
profile downloading event comprises the step of responding to receipt of a request for 
the service profile information from a mobile switching center. 

3. The method as in claim 1 wherein the step of identifying the service 
15 profile downloading event comprises the step of responding to an operator 

modification of the first service node stored service profile information, 

4. The method as in claim 1 wherein the step of identifymg the service 
profile downloading event comprises the step of responding to a subscriber activation 
of a remote feature operation. 

20 5. The method as in claim 1 wherem the step of identifying the service 

profile downloading event comprises the step of responding to a subscriber initiation 
of an automated cellular call service operation. 

6. The method as in claim 1 wherein the step of identifying the service 
profile downloading event comprises the step of responding to a writing of service 

25 profile inforaiation into the first service node fi-om another node of the 
telecommunications network. 

7. The method as in claim 1 wherein the step of sending comprises the 
steps of: 

formatting a delta change message to included solely the changed portion of 
30 the service profile information; and 
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sending the delta change message from the first service node to the second 
service node. 

8. The method as in claim 7 wherem the service profile information 
comprises an identifying tag with an associated value, and the step of formatting the 

35 deha change message comprises the step of including within the message for each 
changed portion of the service profile information its tag and value. 

9. The method as in claim 8 wherein the step of formatting fiulher 
comprises the step of including within the message an indicator identifying the 
message as containing solely changed portions of the service profile information. 

40 10. The method as in claim 1 wherein the first service node comprises a 

home location register and the second service node comprises a visitor location 
register. 

1 1 . The method as in claim 1 wherein the first service node comprises a 
service control point and the second service node comprises a service switching point. 

45 1 2. A mobile telecommunications network, comprising: 

a first service node storing subscriber service profile information; 
a second service node for storing visiting subscriber service profile 
information; 

means for selectively downloading subscriber service profile information &om 
50 the first service node to the second service node, said means identifying changed 
portions of first service node stored service profile information previously downloaded 
to the second service node and sending solely the identified changed portion of the 
service profile information firom the first service node to the second service node 
during selective downloading. 

55 13. The network as in claim 12 wherein the means for selectively 

downloading sends solely the identified changed portion of the service profile 
information in response to receipt of a request for the service profile information. 

14. The network as in claim 12 wherein the means for selectively 
downloading sends solely the identified changed portion of the service profile 
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60 information in response to an operator modification of the first service node stored 
service profile information. 

15. The network as in claim 12 wherein the means for selectively 
downloading sends solely the identified changed portion of the service profile 
information in response to a subscriber activation of a remote feature operation. 

16. The network as in claim 12 wherein the means for selectively 
downloading sends solely the identified changed portion of the service profile 
information in response to a subscriber initiation of an automated cellular call service 
operation. 

17. The network as in claim 12 wherein , the means for selectively 
70 downloading sends solely the identified changed portion of the service profile 

infomiation in response to a writing of service profile information into the first service 
node from another node of the mobile telecommunications network. 

18. The network as in claim 12 wherein the service profile information 
comprises an identifying tag with an associated value, and the means for selectively 

7 5 downloading sends a delta change message including the tag and associated value for 

each identified changed portion of the service profile information. 

1 9. The network as in claim 1 8 wherein the delta change message includes 
an indicator identifying the message as containing solely identified changed portions 
of the service profile information. 

8 0 20. The network as in claim 12 wherein the first service node comprises a 

home location register and the second service node comprises a visitor location 
register. 



21 . The network as in claim 12 wherein the first service node comprises a 
service control point and the second service node comprises a service switching point. 
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